Background: national policy recommends routine re-assessment of disabled patients and their carers at 6 months after stroke onset. The clinical and resource outcomes of this policy were investigated. Design: prospective, single-blind, randomised controlled trial in two centres. Participants: a total of 265 patients with a disabling stroke and their carers. Interventions: a structured re-assessment system for patients and their carers at 6 months post-stroke or existing care. Outcome measures: primary: patient independence (Frenchay activities index) and carer stress (general health questionnaire 28). Secondary: activities of daily living, mood state, satisfaction with services, carer strain index, health and social service resource use and costs. Results: independence at 12 months post-stroke was similar in both groups (Frenchay activities index, adjusted mean difference 0.64; 95% confidence interval −0.74-2.02). Emotional distress in carers was similar in both groups (general health questionnaire 28, mean difference 0.02; 95% confidence interval −0.95-1.00). Results for the secondary outcome measures and total mean costs were similar for both groups. The intervention group patients used 301 fewer hospital bed days and 1,631 fewer care home bed days. Conclusions: the structured, systematic re-assessment for patients and their carers was not associated with any clinically significant evidence of benefit at 12 months. Health and social care resource use and mean cost per patient were broadly similar in both groups. Trial registration: International Standard Randomised Controlled Trial Register; number: ISRCTN55412871.
Introduction
Stroke is a major cause of physical disability with associated psychological and social morbidity [1] such that the estimated annual cost of stroke in England is £7 billion [2] . An important development in stroke care was the conclusive demonstration that organised multi-disciplinary care (stroke units) improves outcomes [3] . However, determining effective longer-term care service models has proved a more exacting challenge with a relative deficiency in the knowledge base for longer-term stroke care [4] . There is a specific (but not evidenced based) recommendation within the National Service Framework for Older People that disabled patients be re-assessed at 6 months post-stroke [5] . It is argued that this follow-up process has the potential to address some of the longer-term problems that are frequently reported by stroke patients and their families [6] . However, new research is required to determine the effectiveness of approaches to delivery of this process. We assessed the impact on longterm clinical outcomes, resource use and cost of a structured Structured re-assessment system at 6 months after a disabling stroke re-assessment system for patients and their carers at 6 months after a disabling stroke.
Structured assessment system
The structured assessment system was based on a systematic review and synthesis of qualitative literature reporting interviews with stroke patients and their carers in which a range of longer-term stroke-related problem areas were revealed [7] . The prevalence of each of the problem areas was ascertained by a complementary review of quantitative stroke surveys [8] . To ensure content validity and to further our understanding of these problem areas, a series of one-to-one qualitative interviews were undertaken with stroke patients and their carers. By these overlapping methods, 14 key problem areas (including, for example, communication, pain, mobility, falls and mood) were identified. Validated assessment tools [9] [10] [11] [12] were appraised to map relevant questions to the identified problem areas. A range of literature, both within and beyond stroke, was reviewed to identify effective evidenced-based service interventions. Feedback on our developing structured assessment system was sought through workshops attended by a range of community-based health and social care professionals and voluntary sector workers experienced in stroke care.
The resulting structured assessment system was presented in a manual comprising 15 patient and 11 carer assessment schedules representing the identified problem areas, linked to reference guides containing educational text with algorithms for evidenced-based treatment options and associated patient and carer action plans. The algorithms interlink with each other, demonstrating the complex, overlapping nature of many post-stroke problems. A directory detailing local and national service information and a selection of validated assessment scales for specific areas such as depression and cognitive impairment were included in the manual. In a feasibility study, existing community-based health and social care professionals acting as 'stroke care co-ordinators' used the system to identify problems and instigate actions in a manner more consistent with the expressed needs of patients and carers [13] .
Participants and methods
Our study was based in two centres, both of which have established hospital stroke units to optimise early stroke recovery outcomes and which serve a joint population of 710,000 with approximately 1,000 stroke patients admitted each year.
Protocol
Patients were eligible for the trial if they had a new stroke associated with persisting disability (Barthel index [14, 15] score lower than the pre-stroke score) and/or language impairment (failing the Frenchay aphasia screening test [16] ) at 4 months post-stroke. Patients whose main clinical problem was vascular dementia and those considered to have a poor 6 months survival prognosis because of co-morbidity were excluded.
Prior to randomisation, patients and their carers gave written informed consent or assent was sought from a carer or relative for patients with impaired capacity. Local research ethics committees' approval of the trial was provided at both sites.
Baseline assessment of patients and carers by a researcher included type of stroke [17] , age, sex, accommodation, availability of a carer (defined as someone living with the patient), activity restriction before stroke and other outcome measures.
Assignment
We stratified patients by site (centre 1 or centre 2), by language and/or cognitive impairment using the Frenchay aphasia screening test [16] (pass/fail) and the abbreviated mental test [18] (categories 0-7; 8-10) respectively, by pre-stroke activity restriction using the pre-stroke Frenchay activities index [19] score (categories 0-10; 11-30; 31-45), and by place of residence (institutional care; other). Randomisation to structured assessment system (intervention) or existing care (control) was by telephone and provided by a university clinical trials unit unconnected with the research team.
Intervention group
Patients and their carers allocated to this group received existing care supplemented by the patient and carer structured assessment system delivered at 5-6 months post-stroke onset.
The structured assessment system was delivered using two approaches. Firstly, a home assessment conducted by a stroke nurse with a subsequent discussion and case review by the hospital-located stroke multi-disciplinary team (centre 1). Secondly, an assessment delivered by a stroke nurse in an existing, secondary care-based, medically led stroke review clinic, with established links to therapy and social care services (centre 2). Patients and their carers were assessed together.
Control group
Patients and their carers allocated to usual care received existing care arrangements and a service information pack. A letter was sent to their general practitioner recommending a patient review at 6 months post-stroke in accord with national policy [5] .
Outcome measures and follow-up
The primary outcome measure was the change from baseline (4 months post-stroke) to 12 months post-stroke in the Frenchay activities index [19] as a valid [20] and reliable [21] 15-item measure of the range and frequency of extended activities of daily living during the previous 3 months (10 items) or 6 months (5 items). We used just the 10 items for the previous 3 months (score range 0-30; higher scores associated with more activity) for the primary analysis in order to exclude pre-stroke activity. The primary outcome for carers was change from baseline to 12 months in the general health questionnaire 28 [22] . Other outcome measures were the Barthel index [14, 15] , hospital anxiety and depression scale [23] , satisfaction with hospital services [24] and carer strain A. Forster et al.
index [25] (Supplementary Table A available at Age and Ageing online). Resource utilisation was documented using a previously developed [26] client-receipt inventory questionnaire designed to record the healthcare, social services and related community-based services provided during the follow-up period (Supplementary Table B) . Information on death, hospital admission and discharge destination was collected.
Outcome assessment was at 12 months post-stroke (8 months post-recruitment), with an additional assessment at 9 months post-stroke for resource use. All outcome assessments were conducted at the patient's home by research staff who were blind to allocation. Where appropriate, proxy responses to outcomes were given by carers for patients with communication difficulties.
Masking
Unmasking of patient allocation was noted or the researcher stated the perceived group for each patient. We measured agreement between actual and perceived allocation using the kappa statistic.
Statistical analysis
The sample size calculation used a Frenchay activities index standard deviation for within-patient changes of 8.9 obtained from an earlier community stroke trial [27] . A clinically meaningful difference in Frenchay activities index score was defined as four points. This gave an estimated sample size of 208-296 for a two-sample test with 5% and 1% significance respectively, and 90% power. We planned to recruit between 230 and 330 patients to allow for a dropout rate of ∼10%.
Our primary analysis was an intention-to-treat comparison between the intervention and control groups of patient total scores on the 3 months items of the Frenchay activities index change scores from baseline (four months post-stroke) to follow-up (12 months post-stroke) unadjusted using the unpaired t-test and the Mann-Whitney U test, and an adjusted comparison using analysis of covariance to adjust for the baseline variables of age, sex and baseline Frenchay activities index. The primary carer outcome was an analysis of the differences between the intervention and control groups for the change in general health questionnaire 28 scores between baseline and follow-up using the unpaired t-test and the Mann-Whitney U test. We used non-parametric tests to confirm parametric analyses because of doubt about the validity of assuming normality. See Supplementary data for details of the planned secondary analyses which are available at Age and Ageing online.
For the resource use analysis, we compared the total costs for the intervention and control groups. Total costs of health and social care resources over the study period were calculated using documented resource utilisation and local hospital activity data multiplied by standard unit costs (Supplementary Table B) .
For the intervention, we counted the number of problems identified and the number of actions undertaken for each assessment area. Where patient and carer assessment areas overlapped, the patient and carer were treated as a 'unit' to avoid double counting of problems identified or actions undertaken.
The study was funded by the Department of Health. The funding source had no involvement in the study design; the collection, analysis and interpretation of data; the writing of the paper; the decision to submit the paper for publication.
Results
We identified 853 patients with a confirmed diagnosis of stroke between November 2003 and April 2005. Of the 487 patients eligible for the study at 4 months post-stroke, we excluded 163 patients who had a non-disabling stroke. Of the remaining 324 patients, 59 patients did not or could not provide consent, and we randomised 132 to a structured assessment system at 6 months post-stroke (intervention group) and 133 to usual care (control group) ( Figure 1 ). Fifty-seven carers of patients in the structured reassessment system group and 49 carers of patients in the usual care group were recruited to the study. Nine patients were not treated as allocated: seven in the structured re-assessment system group did not receive the intervention (two patients withdrew before the intervention, three died before they could receive the intervention and two either did not attend clinic or could not be contacted but were subsequently followed up) and two in the usual care group received the intervention because of an administration error and were also subsequently followed up. Eleven of the 57 carers in the structured reassessment system group did not receive the intervention (one patient died before the intervention could be given, one carer refused the intervention, three carers did not attend clinic with the patient, six carers had no reason recorded). Therefore, 125 patients and 46 carers received the intervention as planned.
Intervention
Around a third of patients or patient-carer 'units' assessed had problems related to the areas of communication (n = 41, 33%) and mobility/falls (n = 38, 30%) (Supplementary Table C ). The assessment areas of communication, mobility and falls, personal hygiene, driving/transport and cognition accounted for over half of all problems identified in the assessment areas [173 out of a total of 334 (52%)]. A total of 419 actions were undertaken. The most common action undertaken was advice and/or information provision given by the stroke nurse and this amounted to more than twothirds of all actions undertaken (n = 281; 67%). There were relatively few referrals to outside agencies: the most frequent of these were referrals to social services and the chiropody service (Supplementary Table D) .
The characteristics of the intervention and control groups showed only small imbalances at baseline and in both directions (Table 1) . Table 2 provides results of outcome measures. The outcome assessor was unblinded to treatment allocation at the 12 months assessment by four patients in the Structured re-assessment system at 6 months after a disabling stroke intervention group and by one patient in the control group. The assessor correctly guessed the allocation of 128 of the remaining 237 (54%) patients at the follow-up. Agreement was poor (kappa <0.20).
Primary outcome analyses
The median 12-month post-stroke Frenchay activities index scores were two points higher in the intervention group than in the control group. The unadjusted, and adjusted, intentionto-treat comparisons of the changes in scores on the Frenchay activities index at 12 months post-stroke showed nonsignificant differences between the groups (unadjusted mean difference 0.78; 95% confidence interval −0.63-2.20; t-test P = 0.278; Mann-Whitney U test P = 0.259; adjusted mean difference 0.64; 95% confidence interval −0.74-2.02; analysis of covariance P = 0.362). We found no difference between the groups for emotional distress in carers, measured using the general health questionnaire 28 (mean difference 0.02; 95% confidence interval −0.95-1.00; t-test 0.961; MannWhitney U test P = 0.945).
Secondary analyses
The secondary analyses showed few differences. There were significant differences between the groups at 12 months for the satisfaction questions 'I was given all the information I needed about the allowances and services I might need after leaving hospital' (χ 2 test P = 0.037) and 'Things were well prepared for my return home' (χ 2 test P = 0.015) in favour of the intervention group. Structured re-assessment system at 6 months after a disabling stroke 
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Resource use
The intervention group patients used 301 fewer hospital bed days and 1,631 fewer care home bed days ( Table 2) . The mean cost (standard deviation) per patient from baseline to 12 months follow-up, which included the cost of the intervention (mean cost £219 per patient), was similar for both the intervention group and the control group [total mean cost: structured re-assessment system group £2,963 (£4,126); existing care group £3,159 (£3,982)] ( Table 2) .
Discussion
Patients and carers report feeling unsupported in the months and years after a stroke [7] . This has been recognised in the National Service Framework for Older People with a specific health care policy recommendation that patients with a disabling stroke be re-assessed at 6 months post-stroke [5]. Our intervention was specifically designed to support this process. It was developed using a robust iterative process that involved consumers and was delivered by stroke nurses who conducted a systematic assessment across the 15 problem areas [7, 8] . Preliminary testing of the intervention indicated that this approach was acceptable to professionals, encouraging them to work in a manner more consistent with the expressed needs of patients and carers who were adjusting to the longer-term impact of stroke [13] . The study population were only mild to moderately disabled (median baseline Barthel index score 15-16) but had very low levels of extended activities of daily living (median Frenchay activities score 3-4 out of 30 points). This implies considerable potential for improvement. However, we found that the structured re-assessment system intervention was not associated with any clinically significant evidence of benefit on the primary outcome measure of extended activities of daily living. The intervention also had no significant positive or negative effects on carer well-being or strain. Patients in the intervention group reported greater satisfaction with information provision and their perception of preparedness with provision of aids and appliances but these were unlikely to be related to the intervention as the questions related to the time of discharge from hospital. Mean health and social service costs per patient were broadly similar in both groups, although the additional costs associated with the intervention delivery (estimated at £219 per patient) were off-set by fewer days of hospital readmissions and institutional care.
The lack of clinically important effects might have arisen because of the content, acceptability, intensity or deployment of the intervention. Content and acceptability appeared reasonable as patient and carer problems were identified in the majority of the assessment areas. The most common action taken was advice and/or information provision (67%). We did not gather information about the extent to which the advice had been useful or had been acted upon. However, the intervention stroke nurses did have additional contact with 58 (46%) of the patients and carers after the initial assessment, mainly to establish that referrals to outside agencies had been initiated. Intervention intensity may have been too low to influence problems that, by 6 months after stroke, might have become entrenched [28] . Moreover, there are strong arguments for embedding long-term stroke services within primary care [29] . The delivery of our intervention may not have achieved this desired integration. The study protocol included a recommendation that general practitioners conduct a review of their patients in line with national standards [5] . This may have influenced the care received by patients in the control group, although we did not collect information from general practitioners to determine whether or not they had reviewed patients in line with the national standard recommendation. However, we were investigating whether a structured re-assessment system after a disabling stroke had an impact compared with general practitioner contacts which have been reported as unstructured and predominantly focused on medication [30] .
Patients recovering from a disabling stroke, and their supporters, have diverse and complex longer-term needs [1] . Further research is needed to determine the optimum timing and intensity of the review process and to investigate methods to improve the integration of the assessment and review process within the primary care team.
Key points
r Patients recovering from a disabling stroke and their carers have diverse and complex needs. r There is a specific, but not evidenced based, recommendation within the National Service Framework for Older People that disabled patients be re-assessed at 6 months post-stroke. r We found no evidence for a clinically significant benefit to disabled patients or carers of a structured re-assessment system at 6 months post-stroke. r Further research is needed to determine the optimum method of re-assessing patients post-stroke.
